In vivo tryptophan hydroxylase activity in rat major cerebral arteries is decreased by dorsal raphe nucleus lesions.
The in vivo presence of tryptophan hydroxylase activity in rat major cerebral arteries as well as the possible origin of the structure containing it were explored. Enzyme activity was appraised by accumulation of 5-hydroxytryptophan after inhibition of aromatic L-amino acid decarboxylase. Decarboxylase inhibition evoked a significant increase in 5-hydroxytryptophan levels in rat cerebral arteries, striatum, hippocampus, hypothalamus, and plasma but had no effect on aorta. p-Chlorophenylalanine reduced 5-hydroxytryptophan accumulation in the cerebral vessels and brain nuclei, whereas alpha-methyltyrosine did not modify it except in hypothalamus, where it was enhanced. alpha-Methyltyrosine significantly reduced noradrenaline levels in cerebral arteries and L-dopa accumulation after inhibition of the decarboxylase in striatum. Dorsal raphe nucleus lesioning significantly diminished 5-hydroxytryptophan formation in cerebral arteries, striatum, and hypothalamus, without affecting it in hippocampus. Lesion of median raphe nucleus reduced 5-hydroxytryptophan accumulation in hippocampus and in hypothalamus but not in cerebral blood vessels or striatum. Superior cervical ganglia removal decreased noradrenaline levels in cerebral blood vessels without affecting 5-hydroxytryptophan accumulation. These results indicate the presence of a functionally active tryptophan hydroxylase in rat cerebral arteries associated with fibers originating from dorsal raphe nucleus. This supports that rat major cerebral arteries receive serotonergic innervation from central origin.